In conjunction with H. D. SPITTA, M.D., aInd A. C. INMIAN, AMB. (Front the W(ards and Clinical Laboratories oJt St. GeorTge's Hospital and theIroniipton Hosp)ital Jr Co)nsumwtio.)
IT has been conclusively demnonstrated by Sir Almuroth W-right and others that the treatiment of infective disease by vaccines gives brilliantly successful results in many instances. Again, the hypodermic injection of various preparations of tuberculin in cases of chronic pulmnonary tuberculosis not only increases the percentage of cases of arrested disease in those undergoing sanatoriumii treatimient, but-mnore important still-diminishes the tendency to relapse. The use of tuberculins and of other vaccines has not been adopted on a sufficiently large scale by the medical profession. This is probably due to the fact that such treatimient, whether in large institutions or in general practice, is attended with considerable difficulty owing to (1) the necessity of emiiploying the hypodermic imiethod of admninistration, (2) the necessity of miiaking, in imost instances, frequent estimations of the opsonic index to deterimine the proper intervals between the doses of vaccine.
One of the objects of this investigation was the simlplification of our present iiiethods. Calimette and others have shown that there is presumiiptive evidence that miiany cases of pulmonary tuberculosis owe their origin to the absorption of living bacilli from the alimientary canal. It is a fact that the body is capable of acquiring immunity by utilising in soiime obscure' way the bodies of dead bacilli. It is therefore probable that many persons owe their imiimunity to tuberculosis and other infective diseases to the fact that living bacilli, after being absorbed from the alilmentary canal and killed, have stilmlulated the production of antibodies. 195 196 Lathani: Vaceine Treatment by thte MIoutth It seeimed a reasonable assumption that the admiiinistration of dead tubercle bacilli or of theil products (tuberculin) by the mllouth would enable the body to becomne immlilunised against the attack of living bacilli. This conclusion was strengthened when, somne two imionths after this investigation was comim-enced, Calmette, Gue'rin and Breton published a paper showing that the admninistration of specially prepared emilulsions of dead tuberele bacilli by the milouth conferred immilunity upon guinea-pigs, provided that the emulsion was not given together with food.
Koch stated many years ago that tuberculin administered by the mouth would not confer imnmunity. A number of observers, however, have given tuberculin by the imiouth, and some of them with good results. Others have adiministered it in the shape of suppositories, and Spengler has rubbed it into the skin. So far as the adimiinistration by the imiouth is concerned, nearly all observers gave tuberculin in the forml of capsules or keratin-coated pills. The results obtained do not appear to have been sufficiently striking to induce a continuance of the miethod. This is probably due to the fact that such miiethods of administration hinder the proper absorption of the vaccine. In the case of snake poisons, the venom is unaffected by the gastric juice, but is destroyed by the pancreatic juice. Most formils of venolml can be given by the muouth without any harmnful result, and an interesting point arises as to the part played by the liver after the absorption of the venomn from the stomach. Again Copemiuan has shown that vaccine crusts, when given by the miiouth to vaccinate against smnall-pox, have produced a general vaccinia. I argued that in all probability vaccines would be absorbed fromii the stoimiaclh if they were given when the stolmiach was emipty and together with some substance which wotuld facilitate absorption, and that if they were absorbed they would necessarily confer imiiiunity.
In the treatment of infective disease the production of antibodies which have a direct effect on the specific poison is unfortunately not always sufficient to produce iiimmnunity. The opsonic index may be greatly raised, but the progress of the disease towards a fatal termi-ination miiay continue unabated. In other cases the administration of vaccines imiay lead to no response in the production of antibodies, and the opsonic index remains unaffected. Again, the fact that in tuberculosis the aimiount of the destruction of tissues varies inimienselv in (lifferenit cases of puLre infection suggests that something besides the direct effect of tuberculin has to be considered. It is possible that some of these facts, or all of them, may have their explanation in some inherent or acquired deficiency in the patient's serum. It is possible that tubercle bacilli in acting on the tissues produce not only tuberculin, but, by their digestive action on the tissues around them, give rise to some side-chain poison, the effect of which is to cause destruction of tissue, to a greater or less extent according to the reacting powers of the patient's serum.
There is a considerable amount of clinical evidence of the value of various antisera in diseases other than the specific disease.
(1) For example, an interesting instance of the value of antidiphtheritic serum in arthritis came under my notice several years ago. A lady who suffered from arthritis of the wrist contracted diphtheria. She was treated with antidiphtheritic serum and recovered; at the same time the old-standing arthritis disappeared. Some years later the arthritis returned; a further dose of the serum led to its permanent disappearance.
(2) I have seen in a number of cases of streptococcic infection great improvement occur cantemporaneously with the administration of antistreptococcic serum. Parkinson and others have obtained good results from the administration of antistreptococcic serum in gonococcic infections. William Hunter and others have given antistreptococcic serum with good results in pernicious anaemia, on the ground that streptococci caused the oral sepsis present in many of these cases. As few examples of this serum have been proved to contain any antibodies, Sir Almroth Wright suggested that it acts as a vaccine owing to the toxin it contains. It is a feasible suggestion that it may act qua horse serum.
(3) Recently I brought forward at this Section a few examples of broncho-pneumonia in young children treated in the early months of last year by the hypodermic administration of antidiphtheritic serum.
I was led to do this from the remarkable effect which followed the use of this serum in a case which was thought to be possibly one of diphtheria with invasion of the lungs, but which proved to be one of severe broncho-pneumonia. In these cases a marked and progressive fall of temperature followed the use of the serum. I have since found that the same results follow the administration of 10 c.c. of fresh horse serum by the mouth, and I should be glad if someone, with greater opportunities for treating this disease than T have, would give this treatment a trial,
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Latham: Vaccine Treatment by the Mouth The use of animal serujn in the treatment of anaemia was a favourite remedy of our predecessors, and probably dates even to Hippocrates.
In 1902, Laveran and Mesnil (and later Goebel) showed that human serum possessed a definite preventive action and a limited curative action against the infection of guinea-pigs and mice with the trypanosome of Bruce, and that this action probably depended on a globulin. Weil, early last year, published a paper in which he showed that the hypodermic administration of horse serum or of fresh antidiphtheritic serum increased the coagulability of the blood in vitro and in the body, and so checked h8morrhage and made it possible to operate upon persons suffering from haemophilia without undue loss of blood. He said it was important not to repeat the dose for a considerable interval for fear of inverse action, and so of increasing the tendency to haemorrhage. The experience-extending over three years-we had of Marmorek's antituberculous serum negatived this fear. We gave this serum in a large number of cases, sometimes daily for weeks at a time, and, if anything, found that heemoptysis was less common under its use than in other untreated cases. I would say in passing that Marmorek's serum produced beneficial results in a number of cases of surgical tuberculosis and also in a certain proportion of cases of pulmonary tuberculosis. It often caused a rise of temperature, and in a number of cases no improvement set in until some time after its use had been discontinued.
In other words, it does not produce passive immunity, but acts as a vaccine, and possibly consists of horse serum and tuberculin, the dose of the latter being uncertain and unstandardised. It was my experience with Marmorek's serum which first suggested to me the possibility that a combination of horse serum and a known dose of tuberculin might be of value in the treatment of tuberculosis. Serum effects-some of them alarming-were common when this serum was injected under the skin; but these did not appear when, early in 1906, we adopted Marmorek's suggestion of administering it by the rectum, or in the few cases in which Dr. Hector Mackenzie gave it by the mouth. Again, the work of Paton, who, in his book on serum therapy, has brought forward many interesting and suggestive statements of the value of antidiphtheritic serum and of horse, sheep, and ox " plasma " in a variety of diseases, when administered by the mouth, shows that serum can be given in repeated doses without undesirable results. E. C. Hort, who is responsible in this country for showing the therapeutic possibilities of the oral administration of fresh horse serumni, and to whose work in this direction I am much indebted, h1as carried 'Well's investigation further and has shown that the free oral administration of fresh horse serum is of great service in many cases of hseeimorrhage of toxic origin, such as pulnmonary haemoptysis. He has also brought forward suggestive evidence that, when given for hamatemesis, this serum not only causes the haemlorrhage to cease but relieves gastric pain, and when persisted in leads to a rapid recovery of health. So far as my own experience goes I have not leen able to satisfy ilmyself of these secondary results. In a suggestive article this auithor has argued that in such diseases as gastric ulcer and gastro-staxis, and in hmmolytic disorders, horse serum-limilits cytolvsis.
It would appear probable, from a consideration of the above, that horse and other aniimal sera have som-le therapeutic value. The method of administration appears to be a m-latter of indifference so long as the serum is fresh, with the exception that seruni] disease is markedly less frequent when serum is given by the mouth or rectumti than when it is given under the skin. Various observers have obtained good results from the oral admiinistration of antidiphtheritic seruni in diphtheria. Parkinson and Marimiorek obtained good results by administering various sera by the rectum. Paton gave antidiphtheritic serumll and the "plasma " of various animiials by the miiouth, and Hort has obtained good results from the oral administration of fresh horse serum.
In view of these facts I determined to trV the effect of the oral adm-iinistration of fresh horse serumn in infective disease, to see whether it was able to supply some substance in which the patient's serumlwas deficient, or to stimulate the production of some such substance, or whether it had anyother action.
This investigation was commiilenced last Noveml-ber at St. George's Hospital, where several1 hundred opsonic determiiinations were maJde b1 Dr. Spitta. In imlany cases a daily determiination was ml-ade; in some the opsonic index was taken twice a day. At the end of three mtlonths a considerable amount of informuiation was obtained, and patients were then treated at the Bromupton Hospital for Consumption. At this hospital the patients were seen by mie daily, and sometimes twice daily, in consultation with Dr. Inm-lan, who miade 800 to 900 opsonic determinations.
Although this paper is necessarily written by me, and I aimi necessarily chiefly responsible for the opinions expressed in it (as I comm-lenced Latham: Vaccinie Treatntent by the Mo?dlh the investigation as a clinical investigation and have been responsible for the clinical treatment of the patients), yet I wish to take this opportunity of stating that the results would have been imiuch less convincing, and that the relation of the opsonic index to the temperature would not have been demonstrated, if I had not had the great advantage of Dr. Spitta's laborious work and ready information on bacteriological questions, or if at the Brompton Hospital it had not been possible for me not only to take advantage of Dr. Inman's laborious work and extensive knowledge of tuberculosis, but to meet him in daily consultation.
CLINICAL RESUTLTS.
In the great miajority of the following cases the treatnment by vaccines was determined on purely clinical data and without reference to the opsonic index. In fact, in many no observations were made of the index.
Cases of Staphfylococcic Infection.
A. B., aged 29, potman ( fig. 1 ); admitted to St. George's Hospital on Januarv 18, 1908. Patient first noticed a " black swelling " on the ulnar side of the wrist fourteen days ago. His doctor lanced the swelling; subs!equently a large number of boils came out over his face, neck, arms and chest. Patient was seen by Mr. Jaffrey, who ordered the application of goulard and opium. The material removed from one of the boils contained staphylococci; the opsonic index to this organism was 141. The temperature steadily rose till it reached 1020 F. on January 21. On January 22, 100 millions of dead staphylococci in 10 c.c. of fresh horse serum were given by the mouth. In a few hours there was great relief from the pain in the wrist, whilst the temperature fell to normal. The following day Mr. Jaffrey found it necessary to make still further incisions in the arm. By January 24 the boils had practically disappeared except for the presence of a few scabs, and no fresh ones developed subsequently. The inflammation in the neighbourhood of the wrist ceased to extend. but the wounds took a considerable time before they healed satisfactorily. Further doses of vaccine were given on January 28 and February 5 and 10. J. B., aged 43, housemnaid, was first seen on February 5. A month before the patient suffered from an abscess on the right side of the neck just above the right shoulder-blade. The abscess was opened ten days before adimiission to St. George's Hospital; subsequently a large number 200 of boils, some almost the size of a filbert nut, and many of them suppurating, had appeared. On February 5 the patient was given by the mouth 100 millions of stock staphylococci in 10 c.c. of horse serum. As a result the boils ceased to grow in size and became less indurated. A further dose of 250 millions of stock staphylococci in 10 c.c. of horse serum was given on February 12 and 17. After February 16 no fresh pustules appeared, but the boils did not show much evidence of improvement except that they were a little smaller and less indurated. On February 20, 250 millions of the patient's own staphylococci, prepared from one of the boils, in 10 c.c. of horse serum were administered with immediate effect. The boils rapidly diminished in size and no fresh pustules appeared. A further dose of 250 millions of the patient's staphylococci in 10 c.c. of horse serum was given on February 27. On March 3 patient was discharged well. Chart showing the effect of the oral administration of stock Staphylococci upon the Temperature. (D) 100 million staphylococci and 10 c.c. horse serum by the mouth, followed by .immediate fall of temperature and disappearance of 'boils. (x) Abscess opened. (E) 250 million staphylococci and 10 c.c. horse serum, followed by temporary negative phase and increased temperature.
F. H., aged 23, labourer; first seen on January 30. Six years ago patient began to suffer from boils on the neck, and had continued to have boils in that situation the whole of this time; occasionally had had some boils on his arm or trunk in addition. On admission to St. George's Hospital there were seven small boils-three being the size of a marbleon the neck and a number of sebaceous cysts. Staphylococci were isolated from one of the boils. On February 1, 100 millions of stock staphylococci in 10 c.c. of horse serum were given by the mouth. On February 5, as two boils discharged freely and there was one fresh pustule, 100 millions a-16 Latham: Vaccine Treatmnent by the Mouth of stock staphylococci in 10 c.c. horse serum were again given by the mouth. Two hours after the patient had a rise in temlperature to 101°F., but the temperature became normial in three hours. On February 8 the boils were somewhat smaller, but a fresh pustule had appeared; 250 millions of stock staphylococci in 10 c.c. of serum were therefore given by the imlouth. By February 12 the boils had entirelv disappeared. The patient had a number of decayed teeth, and these were now remuoved. On February 13 the m-lan was discharged cured. He has had no further recurrence of the boils.
Case of Tztberctlonus, Staphylococcic anid Streptococcic Infection. G. C., aged 3; patient was admitted to the hospital on Novemuber 21, 11907. A numilber of tuberculous glands were present in the posterior triangle on the left side of the neck, whilst in the right anterior triangle of the neck numerous enlarged tuberculous glands and a discharging sinus were present. The sinus followed an operation before admission, at which a caseating tuberculous gland was removed. On Deceinber 4 10 c.c. of horse serumn and 1-01L0mg. of tuberculin were given by the mouth. This treatment was continued at varying intervals, with occasional doses on two successive days; the largest dose given was lloo mg. of tuberculin, and the smallest 40-10 mug. In three weeks the glands on the left side of the neck had disappeared; the glands on the right side of the neck were somewhat smaller, but the discharge from the sinus was more copious. Staphylococci and streptococci were isolated from the discharge, and on January 15, 100 miillions of stock staphylococci and 10 millions of the patient's own streptococci were given by the miouth, together with 10 c.c. of horse serumii. As a result the patient's temperature rose to 1020 F. and remained raised for four days. The rise of temperature was accompanied by a profuse serum rash. [This is one of three instances I have seen of serum rash produced by the admninistration of serum by the miiouth. In all cases the rash followed the admiiinistration of serum and staphylococci. In one case urticaria followed the oral administration of tuberculin in normal saline solution. The urticaria was quickly controlled by a 1 dr. dose of calcium lactate.] The effect of the vaccine on the discharge was very marked; it immtilediately became less, and in six days had disappeared.
The wound gradually healed, and with a further administration of tuberculin in saline solution the glands on the right side of the neck gradually became smaller. On March 10 the patient, who had left hospital some weeks previously, was in excellent condition. One fibrous gland could be easily felt on the right side of the neck; the other glands had disappeared. The patient is under treatimlent as an out-patient.
Case of Tubercitloits anid Staphylococcic Infectio2i.
A. K., aged 31, butler. Admitted to St. George's Hospital on February 11, 1908, iunder the care of Mr. Jaffrey. Patient had been an in-patient on three formiier occasions and had undergone four operations for tuberculous glands on the right side of the neck, the last being in 1907. He had been fairly well until a few weeks ago, when his neck again becaime swollen and tender. There was a slight discharge at one spot. On admission there were scars of previous operations, one along the outer border of the pectoralis imiajor, one at the base of the neck in the posterior triangle, and one parallel to each border of the sternomastoid in the upper part of the neck. Between the two last-lmlentioned scars was a hard brawny area, tender and somewhat red. Behind the angle of the jaws were one or two snall discrete glands, but apart from this the outline of the m-lass was indefinite. There was a gland the size of a pigeon's egg in the right axilla. Temiiperature on admllission was 99.40 F. Staphylococci were isolated fromi the discharge. On February 15 patient was given 10 c.c. of serumland 100 mnillions of staphylococci. Three days afterwards patient developed a serum flush, fever to 1010 F., and a sore throat. On February 19 the temnpeiature was again normiial. The swelling in the neck was much softer and sm--aller. The patient was then treated with tuberculin, 1J¢ mIg., and saline solution from time to timiie. On March 13 10 c.c. of serum and 150 millions of staphylococci were again given. Three days afterwards the patient suffered frolmi serumlflush and temiiperature of 1010F. The temperature became nornlal on March 20. The hard brawny swelling has practically disappeared, one side of the neck being the size of the other. All pain and redness have gone and the glands in the neck and the one in the axilla have diml-inished considerably in size. The temperature is normal.
Patient is under treatment as an out-patient. Case of Early (" Closed ") Ptlvoniary Tutbercutlosis, togethier Itith Tuberculoas Infectio2l of the Glanids. F. L., 33, imiarried, was seen atithe Throat Hospital, Golden Square, in December, 1907, in consultation with Mr. Rose. She was suffering from a swelling on the left side of the neck below and behind the angle 203 Latham: Vaccinie Treatmnent by the Mouth of the jaw, which was about the size. of a hen's egg. The skin was slightly reddened; the patient said that she noticed a lump some six or more months previously, and it had gradually been getting larger and more tender and swollen. The teeth were normal and the clinical diagnosis was that of enlarged tuberculous glands, which were on the point of breaking down. She was referred to me to know whether the condition of her lungs rendered an operation inadvisable. On examination there was slightly impaired movement at the apex of the right lung, together with a deficient entry there, and a few crepitations, especially on coughing at the end of inspiration. There was no sputum. The diagnosis of "closed" tuberculosis at the apex of the right lung was made, and I suggested that the effect of tuberculin should be tried before an operation was performed. She was accordingly admitted to St. George's Hospital on January 13, 1908. On admission on the first two days the evening temperature was 99.80F. Physical signs in the lungs remained as before. The Calmette (Hoechst) test gave a marked reaction. [I would say in passing that I have very little belief in the efficiency of this test, and that, in view of certain cases which have come under my notice, I regard it as likely to lead to most undesirable results unless given with great discrimination.] The patient was treated at first with serum and tuberculin, and later with tuberculin in saline solution, the doses varying from fl-au mg. to T-1-1o mg. On several occasions three doses of 30mg. were given at twelve-hourly intervals, with good results.
There has been a gradual improvement in the patient's condition. The adventitious sounds at the apex of the right lung have disappeared; the temperature has been normal for weeks; weight has increased about 5 lb.; the swelling has diminished in size, all redness and sense of fulness having gone. It was soon possible after the tuberculin had been administered to differentiate what appeared to be a bunch of glands into two glands. The patient is being treated as an out-patient.
Oases of Tuberculous Peritonitis. E. K., aged 17, milliner ( fig. 2 ). Admitted to St. George's Hospital on December 13, 1907. Patient noticed seven weeks before that her abdomen was swelling. She was in bed for six weeks before being admitted to the hospital. On admission ordinary clinical signs of tuberculous peritonitis with effusion were found. Calmette's reaction was positive; the opsonic index before light massage of the abdomen was 0 9 and after P3. Temperature was 990 F. to 99.50 F. in the evening for six weeks. During this time the patient was kept in bed, and the administration of tuberculin with saline solution by the mouth was tried, but produced 'no result. At the end of three weeks the effect of the administration of serum with tuberculin by the mouth was tried, but produced no results. Tuberculin, -mg., in horse serum was then administered on two successive days by the rectum with immediate effect, and similar doses were given subsequently. The fluid in the abdomen was rapidly absorbed and, at the end of a fortnight's treatment, had disappeared. Immediately after the administration of the tuberculin with serum on the second two days the temperature became normal and remained normal or subnormal. The patient was discharged one month after the commencement of treatment by the administration of tuberculin by the rectum, and is now in perfect health. 
Sixth week of fever in bed. A. C., aged 28, housemaid ( fig. 3 ). Admitted December 21, 1907. Patient was sent into the hospital with a diagnosis of enteric fever, having been ill with general pains and fever for three weeks before admission. On admission temperature was 1030 F., but no evidence could be found to support the diagnosis of enteric fever. The abdomen was puffy, but no diagnosis of tuberculosis was made until January 10, when there was evidence of a small quantity of fluid in the abdomen. The patient gave a positive Calmette reaction, but the opsonic index was not taken. The temperature gradually came down till it reached 205 206 Latham: Vaccine Treatment by the Mouth 990 F. on January 21. Meanwhile the fluid was accumulating in the abdomen till the girth increased to 31 in. On January 27 and 28, 10 c.c. of serum and To 11 mg. of tuberculin were administered by the rectum. The temperature immediately became subnormal and remained so until the patient left the hospital, with the single exception that it went to 990 F. on the day after the patient was first allowed up, namely, fourteen days after the commencement of treatment. The fluid rapidly decreased till the girth measured 28 in. The patient is now in robust health. JAN imembrane. Kept in bed for one miionth without imiiprovement, evenino, temnperature being about 1000 F. On December 4 the treatment with tuberculin and serum comnmenced; tem-nperature immii-lediately fell to normilal, night pains went, and effusion soon disappeared. The boy was allowed up about January 4 in Thomas's splint; he remains under treatment. The temperature remains normal; the movemnent of the joint is much freer, flexion being permitted to much greater limits.
Cases of Pulm?oniary Tuberciulosis.
At St. George's Hospital six cases have been treated so far. All are examples of active and extensive disease which had failed to react to ordinary treatm-lent. In all, with one exception, considerable fever was present before treatment was commiienced; in all the temperature is now normal. Four of the patients are up and about; in the case of one of the other patients the treatmilent has not continued sufficiently long to allow movement; in the remilaining case the patient has been up and about, with a normiial temilperature, but on doing too im-uch he suffered from a return of the fever, and although the teinperature is again normal he has not yet been allowed to get up again. In the cases in which expectoration persists, tubercle bacilli are still present. In no case has there been any extension of the disease, so far as is shown by the physical signs, since the treatlment commenced. In such cases rapid results cannot be expected, and treatment lllust necessarily be prolonged; but I aimi satisfied that even in this hopeless class of case tuberculin, judiciously administered, is capable of producing, considerable amelioration. In view of the results obtained it is our intention to treat less severe cases on similar lines. F. R., aged 22, gardener ( fig. 5 ). In June last had an attack of pneumuonic tuberculosis, for which he was kept in bed until September; went to Eastbourne for a im-onth, but was in bed most of the time; had fever continuously the whole four months. Admitted to St. George's Hospital on October 8, 1907, and kept in bed for one month, with fever the whole time. On admission there was caseous tuberculosis in left lower lobe with signs of an extensive cavity. On Novemlber 6 there were signs of commmmencing infiltration at the upper part of the left lung and upper part of the right lung. Tuberculin and horse sernum were administered by the imouth on this and successive dates. By November 24 the temnperature had reached the normimal, and with the exception of three occasions for a day or two at a time the temiperature has not been II   II  II  II   II   II   II   II   .II  II   II   II  II  II   II   II  .II   II   iI   I I   -MIedical Section2 above 990 F. since. The weight has increased 20 lb., the sputumn has diminished from 6 oz. to -4 oz.; the patient is up a11 day and is taking exercise. Physical signs are those of a dry, contracting cavity.
J. F., aged, 36, valet. Patient had been ill with a cough and expectoration for about a year; had lost 18 lb. in the last twelve months; had considerable pain in the left side. Admitted to the hospital on December 14; tem-lperature previous to adnmission had been 102°F. at night; on admission varied fromii 99°F. to 1010F. Physical signs, those of tuberculous infiltration of the upper third of the right lung with pleurisy at the base, and at the upper two-thirds of the left side there were signs of breaking down. Treated with tuberculin and horse serumil. Expectoration has diminished considerably, but the weight has not increased; temperature is normal and the man is taking slight exercise.
H. H., aged 20, plasterer ( fig. 6 ). Adiitted on December 1. Taken ill four weeks previously with rigors, shortness of breath, cough with expectoration, and fever; this was accompanied by rapid loss of weight. Admitted to hospital under care of Dr. Rolleston; on admission there were signs of tubereulous infiltration in the whole of the right lung; the left lung was healthy. The right lung rapidly broke down and a large cavity developed in the right lower lobe; this was acconipanied by a very painful pleurisy. On Decemiiber 14 patient complained of pain in the left groin; a number of enlargred superficial glands were founcd in that situation and somne induration about the saphenous vein. On Decemiiber 15 thrombosis of the right saphenous vein extended fromii the knee-joint to the groin, and the condition of the patient was milost critical. On this date the patient was treated with tuberculin in saline solution, administered by the mouth, on two successive days; no apparent effect followed; the patient was therefore given horse serum and tuberculin by the m-louth, and this treatment was continued until the temperature became 990 F., when tuberculin in saline solution was administered. Expectoration has practically ceased; weight has increased by 12 lb.; the temperature has been under 990 F. for over a month and is now normal. An inverse type of temperature was present at the commencemnent, but has disappeared, and the man is up and taking gentle exercise. J. B., aged 26, coach painter. Patient was admitted to the hospital on November 13 with a history of long-standing pulmonary tuberculosis;
during the last three weeks lost 6 lb. and suffered from profuse sweating. Physical signs were those of tuberculous infiltration of the whole of the right lung, with breaking down at the apex of the right lower lobe, and 2109 210 Latham: Vaccine Treatment by the Mouth there were signs of infiltration of the left upper lobe. The temperature was normal. The patient has been, treated with tuberculin in saline solution, administered by the mouth, the doses having been gradually increased from ---l-u mg. to 200 mg. Since his admission to the hospital the temperature has been normal; night sweats have disappeared and expectoration has entirely ceased.; physical signs are those of chronic fibroid tuberculosis. The weight has increased 16 lb. The man, for the last two or three months, has been taking several hours exercise a day. W. B., aged 22, carman. Admitted on November 21, 1907. History of cough, sweating, loss of weight, for about three months. Physical signs, those of infiltration of the upper two-thirds of both lungs; much dyspncea and cyanosis present; evening temperature on admission, 1000 F. Patient was treated with tuberculin and horse serum. Temperature is now normal; physical signs are much less marked; cough is less, expectoration diminished. Patient was up for some weeks, but in view of the fact that he over exerted himself and so caused a temporary return of fever he is at present in bed. At the Brolmipton H-lospital treatmtlent was not commiiiienced until the end of January, and we have devoted ourselves chiefly to obtaining informination. The results of treatment must therefore be published later. So far seven cases have been treated. All were of a severe type, and all had failed to show imnprovemiient under prolonged treatment on ordinary lines. In none has there been any extension of the disease since the treatmiient was commiiiienced. All were under Dr. Hector Mackenzie's care.
(1) H., m-iale, eleven years history. Previously in-patient at the hospital, later at a sanatorium. Admitted eighteen weeks previous to treatment, but had not shown imlprovemiient. Three lobes affected and large cavity present. The temilperature is now normal and the patient allowed up for five hours; the spututnhas diminished from 17 oz. to 5 oz. and contains very slmiall numbers of tubercle bacilli.
( 2) Al., ma,le, six mionths history. Two lobes affected; disease extending; acute pleurisy present. Telmlperature now nornmal; expectoration scanty and contains an occasional bacillus; patient up and in grounds.
(8) G., ma,le, twenty-four mnonths history. In bed in the hospital for two llonths without improvemiient. Considerable fever of inverse type.
Three lobes affected; pleurisy present. Temperature now approaching normial, and inverse type replaced by ordinarY type.
Cases of P'ncll) lococcic Infection. P. S., aged 35, grocer's assistant ( fig. 8 ). Patient was seized with a rigor on Friday, February 7, in the evening. The patient was admitted to St. George's Hospital on Sunday evening, February 9, when he was found to be suffering from pneumonic consolidation of the left lower lobe. On Monday morning the left upper lobe was also consolidated. The temiiperature was 104' F. 100 miillions of stock pneumococci in 20 c.c. serumi were given by the mouth on Monday at 10 am. that is, sixty hours after the initial rigor. In eight hours profuse perspiration occurred and the temlperature fell and continued to fall, reaching the 2.11 212 Latham: Vaccine Treatment by the Mouth normal on the fifth day of the disease. A week later the patient had a patch of consolidation in the right lower lobe, and the temperature rose again' to 102°F. Subsequently an empyema developed on the left side, necessitating drainage. The patient is noyw doing well. George B., aged 2 ( fig. 9 ). Patient suffered from pain in the chest and dyspncea on the evening of February 24. He was admitted to the hospital on the morning of February 25, when he was found to have pneumonic consolidation of the upper left lobe; the temperature was 104°F. 10 millions of stock pneumococci in 10 c.c. of horse serum were administered by the mouth. In eight hours profuse perspiration occurred, and the temperature steadily fell, but did not reach the normal until March 5. 
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These two examples are given to show that the administration of pneumococci, even stock pneumococci, by the mouth have a definite effect upon the temperature in pneumonia. Probably better results would be obtained by the administration of somewhat larger doses in normal saline solution. I have recently had under my care at St. George's Hospital a boy, aged 16, who was admitted on the second day of the disease with consolidation of upper right lobe; temperature 102°F. He received 100 millions of stock pneumococci under the skin on admission. Just as in the two previous cases, there was profuse sweating and the temperature fell in from six to eight hours after the injection. The temperature fell to normal and remained there, recovery being uneventful.
THE EFFECTS OF TUBERCULIN (T.R.) WHEN ADMINISTERED BY THE MOUTH.
We have confined ourselves in the treatment of tuberculosis to observing the effect produced by tuberculin (T.R.) as it is perhaps the preparation capable of doing least harm; we intend to investigate now the value of the other preparations in addition. Tuberculin (T.R.), when given by the mouth, together with some vehicle such as normal saline solution which promotes absorption, is absorbed and produces practically the same results as when it is injected under the skin. That it is absorbed satisfactorily is shown by the fact that the smallest dose given in this investigation produced an immediate rise in the opsonic content of the blood. This dose was 2 0 40mg., which in reality represents lo uno mg. or l gri.
Administered in this way tuberculin stimulates the production of antibodies, and so raises the opsonic content of the blood and confers immunity. The negative phase after absorption appears to be shorter and less marked when tuberculin is given in this way than it is when the hypodermic method is enmployed. Similarly the positive phase has a shorter duration, and so far as this investigation has gone seldom lasts for more than five days. This positive phase, however, is often succeeded by a short negative phase, and then by a more prolonged positive phase (figs. 10 to 14).
Simultaneously with the improvement in the immunity curve produced by tuberculin there is an improvement in the patient's condition. The temperature falls, the cough becomes less troublesome, miliary tuberculosis, and when it is present the prognosis is always grave. In the three cases so far treated in which this type of temperature had persisted for weeks, an almost immediate return to the normal type of temperature followed the administration of tuberculin. Latham: Vaccine Treatment by the Mouth This is one more proof that tuberculin judiciously given prevents the extension of the disease.
Tuberculin administered by the mouth may probably be used for purposes of diagnosis, but that is a point which requires further investigation. In the case of a boy of markedly tuberculous aspect, who suffered from pain in the abdomen and slight fever, the clinical picture suggested tuberculosis of the mesenteric glands, but a definite diagnosis could not be made. 500 mg. tuberculin given by the rectum caused a marked increase in pain and a rise of temperature to 1020 F., thus making the diagnosis clear. Again, in the case of a girl suffering from extreme chlorosis and with an evening temperature of 990 F. to 100°F., which had persisted for several weeks, a tentative diagnosis of tuberculosis was made. 2IJO grm. tuberculin was administered by the mouth; the temperature became normal for the first time for weeks, then rose again, and finally returned to normal on the administration FEB.
MAR.
Medical Section 217 of a further dose. A boy, aged 6, suffering from disease of the hip, was under Mr. Jaffrey's care for three weeks with profuse haematuria. The question arose whether the heematuria was of tuberculous origin. No tubercle bacilli were found in the urine. IL gm. tuberculin was given by the mouth in saline solution. The temperature rose to 1020 F. for two days, and there was an almost immediate and complete cessation of the haemorrhage. The same clinical effects are produced as when the hypodermic method is employed. It is probable that the duration of both the positive and the negative phase is somewhat shorter when the vaccine is given by the mouth (fig. 15 ). Tuberculin should always be given on an empty stomach. It is, probably, best given in the morning when the resistance is highest, and should be given with something which aids its absorption. I have given it in normal saline solution and in horse serum, and in such cases have added, as a rule, a little milk.
The investigation has not proceeded sufficiently far as yet to permit of any definite rules being laid down, but naturally the dosage follows the same lines as have been found of service when the hypodermic method has been employed. Just as a hypodermic injection of morphia i gr. represents i gr. when given by the mouth, so it is possible that 1inn mg. of tuberculin by the mouth represents mg. or less when given by the skin. On the other hand, it is possible that tuber-culin is absorbed more quickly through the stomach, and that' the more marked phases following hypodermic administration may be due to a slower and more " sustained" absorption. Whether given by the mouth or under the skin, the administration of tuberculin requires the most careful judgment and precise watchfulness of the patient's condition, and of his symptoms, more especially of the temperature. It is possible to cause infinite harm by an overdose or by too frequent doses (figs. Chart showing the effect of the oral administration of Tuberculin upon the Inverse Type of Temperature in a case of pulmonary tuberculosis.
A idose of tuberculin was given at each +. The diminution of the oscillation of the temperature which follows the administration of tuberculin in some cases is shown to some extent. Latham: Vaciine Treatment by the Mouth medicine back for nearly twenty years. On the other hand, the caTeful administration of tuberculin, whether by the mouth or the skin, gives brilliant results. The smallest dose given so far in this investigation is 2405mg., the largest U mg. Doses of 2 I mg. or TQ100 mg. have been given on two or three successive days with good results. Doses of 3 mg. at intervals of twelve hours for two and three successive doses have also been given with good results in those who previously had had T-o1 mg. given in a single dose. In febrile cases greater care has to be employed in the question of dosage than in cases of localised disease. The doses of tuberculin have to be increased with much greater caution in febrile cases than in localised cases, and I would emphasise the fact that the tendency in this treatment is to try to go too fast. Any attempt of this kind always results in a rise of temperature and delaJys improvement. In several febrile cases in which doses of y-luo mg. or more had been given with good effect, a rise of temperature followed the Chart showing the effect on the Temperature of an exrcessive dose of Tuberculin given by the mouth in a case of p?ulmonary tuberculosis.
(A) , mg. tuberculin. subsequent employment of small doses, such as T1J?aYmg. A possible explanation of this is that in some febrile cases the tissues are saturated, up to a certain point, with tuberculin, and sma.ll doses bring the tuberculin to the tissues in a strength to which they are already accustomed. Irritation and rise of temperature follow; whereas, if a larger dose is given than the tissues are accustomed to, a definite stimulus is applied, a response is called forth, and antibodies are formed. There are two guides to the dose in a given case. The one is the condition of the patient, the other the temperature. In febrile cases, so far, I have commenced with a dose of law mg. to T-OlO mg.
In several afebrile cases I have commenced with such doses as 222 10-)() mg. and then have rapidly increased them. If the dose chosen does good the patient feels better, the temperature falls, and the other symptoms improve. If a dose is too large, the patient in a very short time-sometimes in two hours or less-complains of headache. He is listless and his appetite fails, but there may be but little rise of temperature. If the dose is still further in excess of the patient's requirements the same symptoms occur, and in addition there is a definite rise in the temperature. If sufficient timle is allowed to elapse before the next dose is given, these effects this negative phase-may be followed by considerable improvement, and the same dose may subsequently be tried again. Often, however, smaller doses have to be given. It mnav be taken as a definite rule that when a dose produces these effects it should not be increased for a considerable time. Even then the increase must be maide gradually or bad results will follow. It will be seen that these results of active iml-iunisation by tuberculin follow closely the results of active immunisation, produced by autoinoculation regulated by graduated exercise, observed by Dr. Paterson and Dr. Ininan at Frimley.
It would appear from what is brought forward immediately that once we have learned from a study of the opsonic index what the symlptoms and temperature of tuberculosis mean, we can undertake the treatment by mleans of tuberculin without the necessity of determining the opsonic index, for the simple reason that the imiore carefully the symptoms of a patient and the curve of his temperature are studied, the more accurately can we say whether his opsonic index is fluctuating or is in a positive or negative phase. As soon as the information obtained in this way shows that a positive phase is waning or a negative phase has commenced, a further dose of tuberculin should be given. The intervals at which further doses are given must be determined in the same way. This, however, can only be carried out satisfactorily (1) by a careful and daily study of the clinical symptoms; (2) by a careful study of the temiiperature, which should be taken at least every four hours, and preferably in the rectum.
DoSE OF STAPHYLOCOCCIC AND OTHER VACCINES BY THE MOUTH.
The dose of these vaccines when administered by the imlouth must be determined on the samiie lines as have been found useful when the hypodermic ml-ethod is emuployed. So far I have used the samne dosage with good results, but possibly the dose by the mouth should be slightly larger. The positive and negative phase of the opsonic index can be determined with very fair accuracy by a careful study of the clinical symptoms and the temperature. The doses must be spaced in accordance with the information thus obtained. Apparently the negative and positive phases which follow the administration of vaccines by the mouth are shorter than those produced by the hypodermic nethod.
THE RELATION OF THE OPSONIC INDEX TO THE TEMPERATURE CURVE
AND TO THE CLINICAL SYMPTOMS.
Relation. of the Opsonic Index to the Temperature.-A study of the curves, which are shown, demonstrate that there is a definite relation between the changes of phase in the opsonic index and the temperature. Although the temperature does not indicate the precise position of the index, whether, e.g., it stands at 18 or 2 3, on a priori reasoning this relation would appear to be a necessity if the opsonic index is a true guide to the immunising capacities of the serum. In tuberculosis, tuberculin is presumably the primary cause of the fever, and the absorption of tuberculin in greater or smaller amounts (auto-inoculation) is the cause of the variations of temperature. Similarly the absorption of tuberculin in greater or smaller amounts calls forth an immunising response .to a smaller or greater degree; in other words the absorption of tuberculin is directly responsible for the variations of the opsonic content of the blood, and so of the opsonic index. It is impossible to have any cause producing two results without there being a definite relation between these two results. Consequently the opsonic index and the temperature should show a definite relation. If we look at it in another way the production of antibodies fixes the toxin and so diminishes the " toxin content " of the blood and increases the opsonic content. Anything which diminishes the " toxin content " must diminish fever; hence an increase in the opsonic content should be accompanied by a diminution in fever. The sensitiveness of the apparatus for regulating the temperature is, as we know, marked, and, so far as this investigation has gone, it would appear that the diminution of the " toxin content " (or the increase of the " opsonic content ") affects the temperature almost at once.
At the commencement of this investigation at St. George's Hospital the opsonic index was taken daily. I often did not know what it was for a couple of days, and so I treated the patients on purely clinical 224 Medical Section 225 considerations. When I came to study the temperature curve and the opsonic curve together I was struck with the fact that there was in many instances an inverse relationship, in spite of the fact that the index was taken only once a day, and that we were dealing with acute cases. At the Brompton Hospital this relation was specially investigated, the temperature and opsonic index being taken at the same hour, and the latter being observed for weeks at a time by Dr. Inman three times a day.
I would emphasise the fact that although Dr. Spitta knew whose blood he was investigating he did not know the temperature of the patients, nor did he know when I gave a dose of any vaccine, and that Dr. Inman saw the patients with me, but worked with numbered unknown bloods.
The results obtained so far may be tabulated as follows:-In Febrile Cases (figs. 23 to 28)
(1) The opsonic index fluctuates with the temperature, but in an inverse direction: (a) When the temperature falls the opsonic index rises; (b) when the temperature rises the opsonic index falls. (2) When the temperature is persistently high the opsonic index is persistently low.
(3) When the temperature, although remaining at about the same high level, fluctuates to a less degree, there is an improvement in the opsonic index. The index was determined three times a day from unknown bloods. The temperature was taken in the rectum by means of specially certified thermometers and was unknown, except to the nurse, until all the opsonic determinations had been recorded. The same conditions apply to fig. 27 .
Temperature.
In Afebrile Cases (figs. 29 to 31)-(1) The opsonic index fluctuates with the temperature, but in an inverse direction.
(2) When the temperature has been fluctuating from 970 F. to 98 40 F., and then remains level at 980 F., the opsonic index rises.
(3) When the temperature, previously level and normal or subnormal, rises to 990 F., the opsonic index falls. Dr. B. B. Macdonald has shown that in the febrile period of pneumonia the opsonic curve of the pneumococcus is persistently low, and that at the crisis there is a rise in the opsonic index which may precede the fall in temperature. This relation of temperature to the opsonic curve in pneumococcic infection is well shown by the figure kindly lent me by Dr. J. W. H. Eyre (figs. 32 and 33).
The relation is also shown in a case of coli cystitis. Dr. Inman and I submitted our charts to Sir A. Wright, who then superimposed the opsonic and temperature curves in the accompanying chart ( fig. 34 ), which he has kindly lent us.
To emphasize what appears to be the relation of the opsonic and temperature curves, I would venture to prophesy that in a case of enteric fever-
(1) When the temperature is continuously high the opsonic index is low;
(2) When the temperature becomes remittent and of a lower general level the opsonic index fluctuates more and has a higher general level;
(3) When the temperature approaches the normal the opsonic index rises.
I would go a little further and suggest that the evening rise of temperature, common to healthy people, to 98.40 F. is the result of a decreased opsonic content due to the absorption of various toxins during the day's work, such as possibly those of the Bacterium coli or the products of muscular exertion.
Relation of the Opsonic Index to the Clinical Symptoms.
(1) The opsonic index is low when the patient complains of subjective symptomns, headache, restlessness, want of appetite.
(2) The opsonic index is raised when the patient feels better, and his symptoms show improvement.
EFFECTS OF THE ADMINISTRATION OF HORSE SERUM.
That horse serum and other animal serum will find a place in our therapeutic measures is probable, but it is impossible at this stage to speak definitely of the value of horse serum in the treatment of infective Medical Section 235 disease. It will take further investigation to show its value. The control cases in which vaccines and saline solution have been given have given good results; and the tendency has been to use less serum of late. At the same time I would mention that in a few instances tuberculin and serum produced good results when tuberculin in saline solution had failed. Fresh horse serum in doses of 10 c.c. to 20 c.c., administered three hours after food by the mouth, increases the opsonic OCT.
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Somuetimes there are marked subjective symnptoms, and in one instance the patient sent for the chaplain as she thought she was dying. The administration of old serum in one instance ( fig. 37 ) was followed by a diminution in the opsonic content of the blood. Serum diseaserashes, fever, pains, &c.-rarely follows the admninistration of plain fresh serum by the mouth. In three instances, however, I have seen serum rashes and fever (101°F. to 1020 F., lasting from five to seven days) follow in three days the administration of 10 c.c. of fresh serum, together with 100 millions of stock staphylococci. I am inclined to think that the administration of serum and tuberculin together produces a shorter negative phase and less disturbance of temperature than the administration of tuberculin in simple where there has been much destruction of tissue. This may be due to the fact that the serum increases the opsonic content after a short interval and without producing a negative phase. It should be possible to space the doses of serum, and tuberculin in such a way that the negative phase caused by the tuberculin is largely diminished. In Latham: Vaccine Treatment by the Mouth severe cases, prolonged administration of serum is often accompanied by a certain fluctuation of the temperature and a tendency to diarrhoea. I anm inclined to think that patients who are treated at first with serum and tuberculin make nmore rapid progress if, at the end of two weeks or so, tuberculin is a.dministered in saline solution than they do if the serum is continued.
In cases in which serum is administered its repeated use should probably not be continued for a longer period than a fortnight as a rule. It is, however, well to give it occasionally, for example once a fortnight or three weeks, after its continuous use has been discontinued.
There is some evidence to suggest that in other infections (staphylococcic, &c.), where the infection is not limited or the case is of long standing or one in which there has been a number of relapses, the administration of serum is of value. In cases where the lesion, whether tuberculous or other, is well limited and not of long duration, we have had no evidence so far that the administration of serum is of value.
The administration of serum by the mouth probably facilitates the absorption of vaccines in the same way as normal saline solution does.
We intend to carry this investigation as far as we can to a conclusion. My own impression is that the administration of vaccines by the mouth, and the knowledge that we can gauge the changes of the opsonic index by a careful study of the clinical symptoms at the bedside, will encourage the adoption 'by the profession of the methods of active immunisation which have been rendered possible by the brilliant and fascinating work of Sir Almroth Wright. So far as tuberculous disease is concerned I believe its future treatment will fall under four headings: (1) The limitation of auto-inoculation; (2) the utilisation of auto-inoculation, by carefully graduated exercise and labour, to produce active immunisation; (3) the production of active immunisation by the careful administration of one or other of the preparations of dead tubercle bacilli; (4) the raising of the patient's resistance by proper attention to hygieDe and diet. I would add one word as to the value of the opsonic index. I was at one time very sceptical about the reality of the deductions drawn from observations of this index. Since I have had an opportunity of studying the subject -at first hand I have been completely converted. The relation between the temperature and theopsoni'c-index is to my mind a -convincing proof of the reality of the index' when determined
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Medical Section by competent and conscientious observers. The opsonic index may not, in fact does not, give us a complete picture of what is taking place in the blood in infective disease, but it does tell us the immunising capacities of the serum, and is probably a fair guide to the resistance of the body.
In this investigation I have learnt much of the meaning of the clinical symptoms and of the variations of the temperature in tuberculosis and other infective diseases; so that I am now in a position to know what I am doing, where, previously to the knowledge obtained from a study of the index, I had confused and misty ideas. Having acquired this knowledge I feel able to carry on the treatment without opsonic determinations as a rule; but, notwithstanding that, occasions arise in which a determination of the index gives most valuable information.
In conclusion I wish to thank my colleagues for their courtesy in placing cases at my disposal, and my house physicians for much laborious and detailed work.
DISCUSSION.
Dr. F. W. FORBEs-Ross said the paper was one of the most important which had been contributed to the Society. He had got himself into trouble with the pathological gods of medicine for holding that the flesh of tuberculous coWs could be used by the mouth for the purpose of influencing the opsonic index and increasing the resistance of tuberculous patients, bearing in mind the fact that a patient possessed sufficient tubercle bacilli of his own to be able to ignore an occasional bovine bacillus. Some few years ago, in 1890, they had statements from various learned authorities to the effect that horse serum was a preventive of consumption, because horses were found very seldom to be tuberculous subjects. Fresh raw eggs by the mouth, causing " avianisation" of human blood, acted in a similar way. In 1892 he took the serum of several puppies, and simultaneously injected subcutaneously certain patients at the time when cantharidinate of potassium and cacodylate of soda (later) were being used, but not with much advantage. In 1895 he contracted diphtheria from a case he had foolishly sucked, and had an injection of horse serum. He found-and the conclusion was borne out by other cases of diphtheria sincethat horse serum would produce very severe and intractable urticaria. It was not strange that the sera of animals should have a vast influence upon the blood of the person injected. In some it caused so much disturbance as to lead to extensive serous haemorrhages. At about the same time psoriasis was being treated by mouth with thyroid extract successfully. This clearly proved to his satisfaction that the blood could be influenced through the stomach. With regard to temperature reactions, he (Dr. Forbes-Ross) had published in the 239 240 Latham: Vaccine Treatment by the Mouth Newv York Medical Journal, November 9, 1907, particulars of some identical clinical reactions to which he wished to-draw Dr. Latham's attention. The last point he wished to make was, in his opinion, one on which the utmost stress ought to be laid. He had had some practical experience with pulmonary surgery done by himself during the fifteen years and more that he had been a member of the profession. From the experience he had gained with regard to the administration of tuberculin as against the use of raw ox meat, bearing in mind the work of other investigators, Kingston Fowler (sites of tubercle foci in the lungs) H6ricourt, Richet, Dvorak, Parkes Weber, and Godlee's unique work as a lung surgeon, they must be careful in using some of these tuberculin preparations lest they form a very marked and rapidly increasing vomica of the lungs. He had known cases in which a very enormous cavity developed in a previously consolidated lung under such conditions within three months of the administration of tuberculin. Indeed, he believed that he could produce vomication of the lung at will, This was the great point to which he wished to direct the attention of so able a worker as Dr. Latham-the danger of bringing about well-marked conditions of vomication very rapidly by too large or too frequent doses of dead bacilli, which was, however, one way of Nature's attempt at cure, and then arose the need for further procedure in aid, which he would not then discuss.
[The meeting was adjourned until May 26, when the discussion on Dr.
Latham's paper will be resumed.]
